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ASYMPTOTIC STABILITY OF IMPLICIT BLOCK 6-METHOD FOR
LINEAR DELAY DIFFERENTIAL-ALGEBRAIC EQUATIONS

Xu Yang  Zhao JingJun Liu MingZhu
(Department of Mathematics, Harbin Institute of Technology, 150001)

Abstract

This paper is concerned with the asymptotic stability of numerical methods for
the linear delay differential-algebraic equations. A sufficient condition such that
the implicit block #-method is asymptotically stable is derived. Furthermore, some
numerical examples are done to demonstrate the conclusion.
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AL EFBFTEMLR B RBT RIS 0- FEEnEia e, ST HEETE
HL AR K — 580 451

§2. ERMoRBFEMIIAREMH
ASCRRFT 2 M S8 R - ARECTHE
Ay'(t) + By(t) + Cy'(t — 7) + Dy(t — 7) = 0, (2.1)

Hef 7 >0, A,B,C,D € R™?, A &5, 3t ABRE (—7,0) LRBIHEHE (1),
R (2.1) AlE—HR.

PESCHK (8] R, BIRET R (2.1) MATRMTEEIESIE M BT (2.1) WREER
—AEEN, TR R

EX 2.1 RS r > 0, MAHERIGPIATE () WA |6(H)] <, HREH
% () A4 lim y(t) = 0, WFRITAR (2.1) RATERE ). |

X P ERYIAEE EFNIE, TTRRESR (2.1) B FERE L

ESCHK 5], Skt (2.1) MRHTARIEST T 404,

si7 2.10L g (2.1) R¥REREN, MWL

FERER (A, B) W8 A E#EA L (2.2)
sup p[(sA+ B)"}(sC + D)] < 1, (2.3)

Res>0
Hrp p() FRikkis, SHEEK v e R™, #F
’uTAu‘ > ]uTcu|. (2.4)
H4&M (2.2) ATAERE B dew S, BN, 5ERER AA + B A EREN 0.
§3. e 0- HiERnmARRE N

AR 0- HEmiaEtE. X ENMUBEABREFNTEN, mACIHEE
HEB S8, R—Mt+0AREE.
xR T REME R

MBS 0- T IR R A

Vo1 =Y + ORKF (Y1) + (1 - ORKF(Y,), n=0,1,2,---, (3.1)
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ﬁ*%ﬁlﬁ K € Rsxs, ﬁﬂﬁ Yn = (yns,yns+1, e ‘7Z/ns+s—1)Ta F(Yn) = (fnSafns+17 Tty
fns+s—1)T7 Hy.= y(tn), fn= f(tnayn)a XS [0’ 1]' " LAEH, R 0- eI E,
FECHMBIAK s MR

FAeREsR 6- Tk (3.1) Skek@orae (2.1), WREIES T

[I ® A+ 6h(K ® B)|Ynu1

=[I®A—-(1—0h(K ®B)]Y, ~6[I®C + 0h(K & D)|Yn_msa
—[(1=8)(I®C+06h(K ®D))+6((1—0)h(K&D)—I®C)Ynmpi
— (1 =8)[(1-OME @D)—I®Cl¥Yn_m, (3.2)

HpY, =7, vr,, ..., Yﬂd)T,I € RP*5 6 =m— g € [0,1),® F# Kronecker .
THEREHX TR (2.1), 4 HEHTT MRt E L
EX 3.1, MFERMAMEHEE (2.1) HELH (2.2)-(24) 1, WRITENEER Vo
SHEBHIEK b > 0 #4F nh—)HgO Y, = 0, WFRME{E 7 kR iR E 1.
AT BREN, BERESHE (3.2) KFEEHER

p(z) = det[z™P(2) + Q(=, )], (3.3)

Hih P(2) =[(z—1)- (1@ A) + (02 + (1 — 0)AME @ B)), Q(z,8) = [6z+ (1= 8)] - [(z —
-I®C)+(0z+ (1 -0)h(K @ D).

FEAVHE LT (3.3) MPERZ 81, 3l AmA L.

51 3.1 4 1/2 <0 <1, Rk 0- HER A B, YHY o(K) C{z €
R:z >0}, He o) RFIERERL.

5158 3.20. Xt TERM 2| > 1, 8% |P(2)| #0, B sup plPHz)-Q(2,0)] < 1,

MAFHEL B (3.3) WTH T S AL T B4r B HT A AR,

SRR, —eRERE K BUYIE X ABE. Ak K = diag(A, A2, -+, As),
A>0,i=1, -, s.

EIE 3.1 XHERM (2.2)-(2.4) IR (2.1), 4 1/2 <0 < L f, IRHRRK 6- 75
R A- TR, ARSI ER.

B A TR REAR N, WIZESEMFHEZ T (3.3) & Schur £

TR K A EEXARE, B K = diag(hy, A2, - -, As), WA P(z) = diag[(z—1)A+
(0z+(1=0)A\B, -, (2~1)A+(0z+ (1—0))hA:B], Q(2,8) = [6z+ (1 —0)] - diag[(z —
1)C + (0z + (1 = 6))hA1D, -+, (2 = 1)C + (6z + (1 — §))hA;D].

Bzl >1, H1/2<0< 1}, HHIER Re[(2-1)/02+(1-0))] 20. T£

z—1 z—1 '
- _ 0 diag|l —>— - e — 27 A+ h)B|.
P(z) = [0z + (1 - 0)] dzag[az+(1_9)A+h/\13, it ]

MM (22) B A > 0,i=1,---,5, WHAER P(2) .
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B 6=m—r/hel0,1), il |z| = 1 B, & [0z + (1—06)| <1 F&
“1(2) . Q(z,6) = [62 + (1 - 8)] - diag [(a——%jF)A +hnB) "

z—

mc +hA;D).

(az—j(l_—)cwm ), (TEITO—)A+h)\B) o

MM (2.3), A 2] = 11, F p[P7'(2)- Q(2,0)] < 1
RIEFIH 3.2, IEAFHMEL T (3.3) & Schur 2L TR, EERE TH#E (2.1)
TR IE AR, BIERBRSK 0- 7 IRHEASE.

§4. MEXE

B
Ay'(t) + By(t) + Cy'(t — 1) + Dy(t — 1) = 0, (4.1)

Hrp

A=(1/(1+e) 0),32(1 0),02(1/(1+e) 0>,D:(0 0 >,
0o 0 0 1 0 0 0 —1/e

HAMEWRE y(t) = e, t € [-1,0).
HHE (4.1) BIRHTARY y(b) = e,

R, BUBK h= 05,0 =09, K = ( ;O Z ) ARG 6- 5k SHIER 0
FERBEL (41), WEH AR R

41 YEREER

¢ o HEREE
BB 0- ik %t 0- ik
5 6.6 x 1073 11 17
10 4.5 x 107° 20 37
15 3.0x 1077 26 56
20 2.0 x 107° 30 75
25 1.0 x 10711 32 93

AT SR, FTAIEARRIH RS, tREEs 0- Tk thaktE 0- J7 ik R IR MY H0R
B, ERELFRHHEERS, gk 0- kgt 0- TEREELNFEEERE. RE
Rt EAEE G f, XABERMBE SR,
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